A 16-year-old Chinese male patient, who had a past medical history of hyperventilation complicated by carpopedal spasms, presented to the emergency department with constipation of five days' duration, colicky abdominal pain, lethargy, weakness and body aches. He was still able to pass flatus, and did not complain of vomiting, fever, chills or rigors. On examination, the abdomen was soft and non-tender. Digital rectal examination was unremarkable, as was the full blood count, except for a raised total white blood cell count of 16.6 × 10 9 /L. Renal and liver function tests and urinalysis were also unremarkable. The patient was hospitalised for further investigation of constipation. During his hospital stay, abdominal radiography was performed (Fig. 1) . He subsequently desaturated acutely, and computed tomography (CT) was performed (Fig. 2) 
IMAGE INTERPRETATION
Erect abdominal radiograph ( Fig. 1) shows mass effect displacing the transverse colon inferiorly. The mass appears to arise from the expected location of the stomach. CT images (Fig. 2) show a large, distended oesophagus, stomach and duodenum up to its third portion. No obvious mural or extrinsic duodenal mass lesion is visualised. At the transition point, the superior mesenteric artery (SMA) and aorta show a narrow aortomesenteric angle and a short aortomesenteric distance. There is also a consolidative change noted in the visualised right lung base (dedicated CT thorax was performed, but images are not shown).
DIAGNOSIS
Superior mesenteric artery syndrome (SMAS) complicated by aspiration pneumonia.
CLINICAL COURSE
The patient was admitted to the intensive care unit, where a nasogastric tube was inserted. Overnight, 2,170 mL of fluid was aspirated via the tube. The tube was subsequently changed to a double lumen nasojejunal feeding tube under fluoroscopic guidance and a weight-gain plan was instituted under the supervision of a dietitian. He was also started on amoxicillin/ clavulanic acid (Augmentin™) for the treatment of aspiration pneumonia. The psychiatric team evaluated the patient for possible anxiety and referred him for relaxation therapy. He was subsequently followed up as an outpatient by the general surgery team, with a view to surgical intervention if conservative management was unsuccessful. A recent repeat CT showed no change to the narrow aortomesenteric angle and short aortomesenteric distance, although the duodenal obstruction had resolved. This configuration may predispose the patient to further episodes of SMAS.
DISCUSSION
SMAS was first described in 1861 as a rare cause of high intestinal obstruction, (1) with a reported incidence of 0.013%-0.3% based on barium studies.
(2) The condition is secondary to compression of the third horizontal portion of the duodenum between the SMA and aorta.
There are a myriad of risk factors for SMAS. Decreased thickness of the retroperitoneal visceral fat pad with consequent narrowing of the aortomesenteric angle and distance can be seen in entities that cause rapid weight loss. These include conditions such as anorexia nervosa, gastric bypass surgery and severe injuries. (2, 3) Modulation of the angle can also be seen following surgical correction of scoliosis (4) and during periods of rapid height gain. Intrinsic predisposing factors include a congenitally high insertion of the ligament of Treitz or a low origin of the SMA. (2) Another predisposed group of patients are those who have neurological impairments such as cerebral palsy, suggesting that weakening of the dynamic abdominal or spinal muscular brace is a contributing factor. (4) Regardless of the original insult, SMAS is a self-reinforcing condition in which obstruction and poor oral intake result in further obstruction. Symptoms of SMAS include nausea, vomiting (either nonbilious or bilious), colicky abdominal pain, lethargy, weakness and weight loss. Complications include dehydration, electrolyte disturbances, aspiration pneumonia, failure to thrive, gastric ischaemia and perforation, and oesophageal rupture. (2, 6) Frequently, the symptoms are nonspecific, as in the present case. Symptom relief when assuming an anatomical position that widens the aortomesenteric distance (e.g. prone and left lateral decubitus positions) may suggest SMAS. (2, 3) SMAS is difficult to diagnose due to its rarity and the presence of more common differentials such as malrotation with midgut volvulus, local obstructing mass, pancreatitis, or biliary or peptic ulcer disease. Therefore, both the referring clinician and radiologist need to maintain a high index of suspicion. We focus on some important differentials of SMAS in the rest of the discussion.
Malrotation in the adult population commonly represents the 'nonrotation' end of the spectrum of midgut rotation anomalies. In this discussion, malrotation refers only to 'nonrotation'. In malrotation, the bowel is abnormally positioned such that the large bowel lies to the left of the small bowel. Typically, the duodenaljejunal junction lies to the right of the spine, below the level of the pylorus. Importantly, there is concomitant narrowing of the small bowel mesenteric pedicle, which is a predisposing factor for midgut volvulus. Commonly associated with malrotation are abnormal fibrous Ladd's bands that run across the small bowel to attach to the ascending colon, which is a risk factor for internal hernias. Although a diagnosis of malrotation with midgut volvulus is often associated with the paediatric population (Fig. 3) , it should be suspected when an adult presents with symptoms of small bowel obstruction, particularly when the transition point is located at the level of the duodenum. Plain radiography is neither sensitive nor specific for malrotation, although it may be suspected when there is predominance of large bowel gas in the left side of the colon and small bowel gas on the right side, as described in the pathologic anatomy above. On CT, besides the radiologic findings, the abnormal relationship of the SMA to the superior mesenteric vein (SMV) was also revealed; there can be a reversal of the normal right-left relationship of the SMV to the SMA, or the SMV can be more anterior to the SMA (Fig. 4) . In midgut volvulus, the 'swirl-sign' of the mesentery wrapping around the SMA, with dilated stomach and small bowel loops, collapse of the colon, and engorgement of SMVs, can be seen. (7) Local masses can also cause extrinsic compression on the duodenum with subsequent obstructive symptoms. A full exposition of the different kinds of masses in the region of the duodenum is beyond the scope of this paper, although one common entity is worth mentioning. Pancreatic pseudocysts develop approximately 4-6 weeks after an acute attack of pancreatitis. Their size varies, and they can resolve spontaneously. (8) On cross-sectional imaging, they more commonly appear to be unilocular rather than multilocular. Also, they typically have thin, smooth walls or thick walls of uniform thickness and without solid components, wall calcification or central scarring. The presence of internal dependent debris is a specific magnetic resonance imaging finding that confirms the diagnosis (Fig. 5) . Large pancreatic pseudocysts can cause local mass effect. (9) They can also be complicated by secondary infection, bleeding and rupture; secondary infection is associated with a high rate of morbidity and mortality, and thus requires emergent drainage.
The normal ranges of the aortomesenteric angle and distance are debatable, although the often cited classical cut-offs are less than 25° and 8 mm, respectively. (3) In a study of 205 abdominal CT images of paediatric patients referred for reasons other than SMAS, Arthurs et al demonstrated that 20% of patients would be diagnosed with SMAS when a cut-off aortomesenteric distance < 8 mm was used. (10) Ultimately, the diagnosis of SMAS is reached using a combination of radiological and clinical features, with obstructive symptoms associated with a narrowed aortomesenteric angle and distance, as well as proximal bowel and gastric dilation.
Treatment for SMAS involves supportive measures such as the 'drip and suck' method for intravenous hydration and nasogastric tube aspiration, with strict monitoring of fluid and electrolyte status to avoid potentially fatal disturbances such as hyponatraemia. Complications such as aspiration pneumonia are 
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5c 5d 5b also treated concomitantly. Thereafter, definitive management of SMAS includes a conservative weight-gain approach of enteral or parenteral feeding. (11) Surgical management is undertaken in the following situations: (a) the patient is not amenable to a prolonged feeding strategy; (b) there is initial surgical indication (e.g. gastric perforation); or (c) conservative measures have failed. The recommended surgical procedure is duodenojejunostomy, which may be performed laparoscopically. An alternative is lysis of the ligament of Treitz with duodenal mobilisation, avoiding the need for anastomosis. (2, 12) In summary, SMAS is a rare cause of high intestinal obstruction, with multiple causative factors. It is a self-reinforcing condition, and the diagnosis is made using a combination of clinical and radiological features. Suggestive clinical features include relief in symptoms when the aortomesenteric angle and distance are widened in assuming a prone or left lateral decubitus position. Definitive treatment options consist of enteral or parenteral feeding and surgical measures such as duodenojejunostomy. 
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